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Abstract: We present a set of constraints on superfield strengths of the non-Abelian p–
form potentials in D=6 (1,0) superspace which reproduces, as their selfconsistency condi-
tions, the equations of motion of the recently proposed (1,0) superconformal theory. These
include the anti-self-duality conditions for the field strength of the non-Abelian 2-form po-
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1. Introduction
Recently, motivated by the search for a description of multiple M5-brane system [1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16], the authors of [17, 18, 19] have constructed a class of
new (1,0) superconformal models describing a hierarchy of non–Abelian scalar, vector and
tensor fields and their supersymmetric partners. The action for the bosonic sectors of these
theories have been constructed in a very recent [20] using the PST (Pasti–Sorokin-Tonin )
approach [21].
In this paper we propose the set of constraints on the super-(p+1)–form field strengths
of non–Abelian super-p-form potentials on (1,0) D=6 superspace which restrict the field
content of these super-p-forms to the fields of the non-Abelian tensorial hierarchy of [17].
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We show that these constraints reproduce the dynamical equations of the (1,0) super-
conformal model as their selfconsistency conditions. The set of these equations includes
supersymmetrizations of the anti–self–duality condition for the 3-form field strength of non-
Abelian 2-form (antisymmetric tensor) potential, as well as non-Abelian vectors—3-forms
and scalars—4-forms duality relations.
Although the same equations were obtained in [17] from closure of the algebra of super-
symmetry transformations on the spacetime fields, the superfield formulation of tensorial
hierarchy may be useful as it clarifies the structure of the theory. In particular, it pro-
vides a basis for the search [22] for supersymmetric generalization of the action of [20] and,
hopefully, can provide an insight in looking for a (2,0) superconformal theory by superspace
methods.
2. Non-Abelian p–forms in six dimensions
The (1,0) superconformal 6d field theories of [17, 18, 19] describe a hierarchy of non–Abelian
scalar, vector and tensor fields (Y ij r, φI , Arµ, B
I
µν , Cµνρ r, CµνρλA) and their supersymmetric
partners. The upper indices r, s, t = 1, ..., nV enumerate vector multiplets. Generically, the
gauge group is not semi-simple: it may have the structure of direct product and contain
Abelian factors. The indices I, J,K = 1, ..., nT enumerate the tensor multiplets. The index
A is used to enumerate 4-forms, while the three forms are enumerated by the lower r, s, t
indices.
As in [20] we will use the differential form notation in which the bosonic field content
can be described by spacetime differential p–forms (0-form corresponds to a scalar) as
(Y ij r, φI , Ar1, B
I
2 , C3 r, C4A). This is especially convenient for the description of tensorial
hierarchy in superspace, because the differential form equations which do not involve the
Hodge star operator can be manipulated without referring on what is the base manifold
(supermanifold).
So let us define the generalized field strengths
Fr = Fr2 = dA
r +
1
2
frs
tAs ∧At + grIB
I
2 , (2.1)
HI3 = dB
I
2 + d
I
stA
s ∧ dAt + ...+ gIrC3r , (2.2)
H4r = dC3r + ...+ k
A
r C4A (2.3)
of the non-Abelian Yang-Mills, two form and three form potentials Ar := Ar1, B
I
2 and C3r
by stating that they obey the Bianchi identities
Ir3 := DF
r − grIH
I
3 = 0 , (2.4)
II4 := DH
I
3 − d
I
stF
s ∧ F t − gIrH4r = 0 , (2.5)
I5r := DH4r + 2H
I
3 ∧ F
sdIsr − k
A
r H5A = 0 . (2.6)
Here f trs = f
t
[rs], d
I
st = d
I
(st) and g
r
I are constant and covariantly constant tensors. The
list of their properties can be found in Appendix A as well as in the original paper [17].
The meaning of f trs is the structure constant of the gauge algebra, while d
I
st defines the
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nonlinear gauge field contribution to the 3–form field strength of the two form potential;
grI , g
Ir and kAr are Stu¨ckelberg couplings. We restrict ourselves by the case of tensorial
hierarchy which allows for existence of an action, this is to say we assume the existence of
the (not positively definite, Lorentz-type) metric ηIJ = η(IJ), so that g
r
I = ηIJg
Jr.
The knowledge of Bianchi identities (2.4)–(2.6) is completely sufficient for the dis-
cussion below; we will not need the complete explicit expressions (2.1)–(2.3) for the field
strengths in terms of the non-Abelian p-form potentials (see [17] and [20] where the equa-
tions from [17] are written in differential form notations). What we need is rather the
explicit form of the covariant derivatives D which are used in (2.4), (2.5), (2.6),
DFr := dFr + F t ∧AsXst
r = dFr −F t ∧Asfst
r + F t ∧AsdIstgI
r , (2.7)
DHI3 := dH
I
3 +H
J
3 ∧A
sXsJ
I = dHI3 + 2H
J
3 ∧A
sdIstgJ
t − 2HJ3 ∧A
rgIsdJsr , (2.8)
DH4 r := dH4 r −H4 t ∧A
sXsr
t . (2.9)
In our notation the exterior derivative acts from the right, so that, e.g., d(Fr ∧ HI3) =
Fr ∧ dHI3 − dF
r ∧HI3.
Below we will consider the potential defined on the flat (1,0) D=6 superspace which
we are going to describe now.
3. Tensor hierarchy in superspace
3.1 6d (1,0) superspace
The structure equations of flat 6D N = (1, 0) superspace Σ(6|8) are
dEa = −iEαi ∧Eβjγaαβǫij , dE
αi = 0 . (3.1)
Here Ea and Eαi denote 6 bosonic and 8 fermionic supervielbein 1–forms of Σ(6|8), ǫij =
−ǫji is normalized by ǫ
12 = 1 = −ǫ12 and
γaαβ = −γ
a
βα =
1
2
ǫαβγδγ˜
aγδ (3.2)
are SO(1, 5) Klebsh-Gordan coefficients (generalized Pauli matrices) which obey
(γaγ˜b + γbγ˜a)α
β = 2ηabδα
β , ηab = diag(+,−,−,−,−,−) ,
γaαβ γ˜
γδ
a = −4δ[α
γδβ]
δ , γaαβγaγδ = −2ǫαβγδ , (3.3)
γabcdefα
β = −ǫabcdefδα
β .
Notice that
γabcαβ = γ
abc
(αβ) = +
1
3!
ǫabcdefγdef αβ , γ˜
abcαβ = γ˜abc(αβ) = −
1
3!
ǫabcdef γ˜αβdef (3.4)
are self-dual and anti–self–dual, respectively, with respect to their antisymmetrized vector
indices, and provide the complete basis for the symmetric 4×4 matrices with, respectively,
two lower case and two upper-case 4-valued spinor indices α, β, ... = 1, ..., 4. The other
useful relations can be found in the Appendix B.
3
The structure equations can be easily solved by
Ea = dxa − idθiγaθi , E
αi = dθαi , (3.5)
where ZM = (xm, θαi) are local coordinates of Σ(6|8) and θβi := ǫijθ
βj so that dθiγaθi =
dθαi θβjǫijγ
a
αβ.
3.2 Constraints for the superspace field strengths
When our field strengths, and corresponding non-Abelian p–form potentials, are differential
forms on superspace Σ(6|8), they can be decomposed on the basis of wedge products of the
supervielbein forms (3.5), EA = (Ea, Eαi) := dZMEA(Z),
Fr =
1
2
EB ∧ EAFrAB(Z) , H
I
3 =
1
3!
EC ∧EB ∧ EAHIABC(Z) ,
H4r =
1
4!
ED ∧ EC ∧ EB ∧ EAHABCD r(Z) . (3.6)
To restrict the huge field content of the generic super–p–form potentials to the fields of the
(1,0) superconformal theory of [17], we impose the following set of constraints
Fr = iEb ∧ Eαi(γbW
r
i )α +
1
2
Eb ∧ EaFrab , (3.7)
HI3 =
i
2
Eb ∧ Eαi ∧ EβjγbαβǫijΦ
I +
i
2
Eb ∧Ea ∧Eαi(γabΨ
I
i )α +
1
3!
Ec ∧ Eb ∧EaHIabc ,(3.8)
H4r = −
i
3!
Ec ∧ Eb ∧ Ea ∧ EαiγabcαβW
βs
i dIsrΦ
I +
1
4!
Ed ∧Ec ∧ Eb ∧ EaHabcd r . (3.9)
Here Wα ri and Ψ
I
α i are fermionic spinorial superfields, while Φ
I , Frab = F
r
[ab], H
I
abc = H
I
[abc]
and Habcd r = H[abcd] r are bosonic scalar and antisymmetric tensor superfields which at this
stage can be considered unrestricted. The leading components of these superfields will give
rise to the physical fermionic fields of vector and tensor multiplets (χα r(x) =Wα ri |θ=0 and
ψIα i(x) = Ψ
I
α i|θ=0), to the scalar field of the tensor multiplet (φ
I(x) ∝ ΦI |θ=0), and to the
field strengths of the vector gauge fields and of the higher form potentials of the tensorial
hierarchy.
Actually, the above expressions for the superform field strengths collect the indepen-
dent constraints together with some of their consequences. In particular, the true con-
straints on the supersymmetric Yang–Mills (SYM) field strength are Frαi βj = 0, which
imply
{Dαi,Dβj} = 2iǫijγ
a
αβDa . (3.10)
Then the expression for the field strength 2-form reflecting this constraint is Fr = iEb ∧
EαiFrαi b +
1
2E
b ∧ EaFrab. The fact that F
r
αi b = i(γbW
r
i )α, as it is read from (3.7), follows
as the solution of the selfconsistency conditions given by Bianchi identities.
As another example, the true constraints in Eq. (3.9) are Hαi βj CD r = 0, while the
expression for Hαi bcd r, presented in the first term of Eq. (3.9), is obtained by studying
their selfconsistency conditions given by the Bianchi identities1.
1Actually, one can guess the possible structure of the first nonvanishing term in Eq. (3.9), write it with
an arbitrary coefficient il, and fix l = − 1
6
by studying the Bianchi identities.
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3.3 Equations of motion from consistency of the superspace constraints
Studying the Bianchi identities (2.4) with the constraints (3.7) and (3.8) we find the struc-
ture of covariant derivatives of fermionic superfield of the SYM sector,
DαiW
β r
j = δα
β
(
Υrij −
1
2
ǫijΦ
IgrI
)
−
1
2
ǫijF
ab r(γab)α
β , (3.11)
as well as the relations
DαiF
r
ab = −2iγ[a|αβD|b]W
β r
i + iγabα
βΨIβig
r
I , (3.12)
3D[cF
r
ab] = H
I
abcg
r
I . (3.13)
Eq. (3.11) is equivalent to the following set of equations
DαiW
αi r = 4ΦIgrI , (3.14)
Dα(iW
β r
j) = δα
βΥrij , (3.15)
Frab = −
1
8
(γab)α
βDβiW
αi r (3.16)
and actually these are obtained from the Bianchi identities. Notice that Eqs. (3.14) and
(3.16) relate the superfields already present in (3.7) and (3.8) with higher components of
the fermionic superfield Wαi r, while Υrij appears in (3.15) as a notation for an irreducible
component of DαiW
β r
j which remains indefinite when studying the Bianchi identities.
Eq. (3.13) indicates that Frab superfield is a (generalized) field strength of a vector
(super)field potential and Eq. (3.12) shows that all the higher components of Frab are
present in fermionic superfields entering (3.7) and (3.8). Furthermore, using (3.12) in
calculating the right hand sides (r.h.s.) of
{Dαi,Dβj}W
γ r
k = 2iεijγ
a
αβDaW
γ r
k = δβ
γ
(
DαiΥ
r
jk −
1
2
ǫjkDαiΦ
IgrI
)
+ ((αi)↔ (βj)) −
−
1
2
ǫjkDαiF
ab r(γab)β
γ + ((αi)↔ (βj)) (3.17)
we find, after some algebraic manipulations,
i(γaDaW
r
i )α =
1
3
DjαΥ
r
ij +DαiΦ
IgrI , (3.18)
Dα(iΥ
r
jk) = 0 , (3.19)
DαiΦ
IgrI = 2iΨ
I
αig
r
I . (3.20)
This set of equations indicates that Eq. (3.7) itself describes the off–shell constraints of
the 6d (1,0) SYM model. Indeed, Eq. (3.18) implies that the l.h.s. of the Dirac equation
for gaugino appears as a second component of the auxiliary superfield Υrij, the leading
component of which is the auxiliary field of the SYM supermultiplet.
Taking a look from the other side, Eqs. (3.18) and (3.19) can be collected in the
following expression for the fermionic covariant derivative of the auxiliary superfield Υrij
DαiΥ
r
jk = 2iǫi(j
(
γaDaW
r
k) − 2Ψ
I
k)g
r
I
)
α
, (3.21)
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which shows that higher components of the auxiliary superfield are expressed through the
leading components of already introduced basic superfields, i.e. through the fields of (1,0)
superconformal theory of [17].
Passing to Binachi indentities (2.5), from its lowest dimensional (dim 5/2) nontrivial
component we find 0 = γaβγǫjk(ηabDαiΦ
I+2iγab α
βΨIβi)+cyclic permutation of (αi, βj, γk).
Its general solution is
DαiΦ
I = 2iΨIαi . (3.22)
The dim 3 component of the Bianchi identity (2.5) gives the following set of equations
for the fermionic derivative of the fermionic superfield ΨIαi:
γab (α
γDβ)(iΨ
I
j)γ = 2id
I
st(W
s
i γ[a|)(α|(γ|b]W
t
j )|β) , (3.23)
γ˜βαa DαiΨ
iI
β = −4DaΦ
I , (3.24)
1
8
γ˜αβabcDβiΨ
iI
α = H
I
abc +
i
4
dIstW
siγabcW
t
i , (3.25)
Actually Eq. (3.25) gives more than that. According to (3.4) the r.h.s. of this
equation is anti-self dual while the second term in the r.h.s. is self-dual so that (3.4) can
be decomposed onto
1
8
γ˜αβabcDβiΨ
iI
α = H
−I
abc :=
1
2
(HIabc − ∗H
I
abc) (3.26)
and
H+Iabc :=
1
2
(HIabc + ∗H
I
abc) = −
i
4
dIstW
siγabcW
t
i . (3.27)
Eq. (3.27) is a generalization of the anti-self-duality conditions which includes fermionic
contributions. Thus studying the Binachi identities we have obtained a dynamical equations
from the superspace constraints (3.8), (3.9). Hence, in distinction to (3.7) these latter are
on-shell constraints.
Contracting Eq. (3.23) with γ˜c1c2c3 αβ , after some algebra we find from its irreducible
parts
γ˜c αβDα(iΨ
I
j)β = 2iW
s
i γ
cW tj d
I
st , γ˜
c1c2c3 αβDα(iΨ
I
j)β = 0 . (3.28)
These equations imply
Dα(iΨ
I
j)β = −
i
2
γaαβ d
I
stW
s
i γaW
t
j , (3.29)
Furthermore, Eqs. (3.24) and (3.26) can be written in the form of D[α|iΨ
iI
|β] = −γ
a
αβDaΦ
I
and D(α|iΨ
iI
|β) = −
1
6γ
abc
αβH
−I
abc so that
DαiΨ
iI
β = −γ
a
αβDaΦ
I −
1
6
γabcαβ H
−I
abc (3.30)
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Eqs. (3.30) and (3.29) together imply
DαiΨ
I
βj =
1
12
ǫijγ
abc
αβH
−I
abc +
1
2
ǫijγ
a
αβDaΦ
I −
i
2
γaαβW
s
i γaW
t
jd
I
st , (3.31)
where in the first term the superscript − can be actually omitted as far as only the anti-self
dual part of the 3-rank field strength contributes to γabcαβH
I
abc.
The dim 7/2 component of (2.5) determines the fermionic derivative of the 3-rank
antisymmetric tensor superfield,
DαiH
I
abc = 3iγ[ab|α
βD|c]Ψ
I
βi + 6iF
s
[ab(γc]W
t
i )αd
I
st − iγabcαβW
βs
i Φ
J dJsrg
Ir . (3.32)
Finally, the dim 4 component of (2.5) reads
D[aH
I
bcd] =
3
2
dIstF
s
[abF
t
cd] +
1
4
grIHabcd r . (3.33)
and implies that HIabc is a generalized field strength.
Now let us observe that (3.31) implies
{Dαi,Dβj}Ψ
I
γ k = 2iεijγ
a
αβDaΨ
I
γ k =
=
1
12
ǫjk(γ
abc)βγDαiH
−I
abc − i(γ
a)βγDαiW
r
(jγ
aW sk)d
I
rs + (αi↔ βj) +
+iǫjk(γ
a)βγDaΨ
I
αi + iǫijǫαβγδW
δr
k Φ
JXrJ
I + (αi↔ βj) . (3.34)
To simplify the terms in the last line we have used the commutation relation
[Dαi,Da]Φ
I = i(γaW
r
i )αΦ
JXrJ
I := 2i(γaW
r
i )αΦ
J(gsJd
I
rs − g
sIdJrs) , (3.35)
Eq. (3.22) as well as identities (3.3) and ǫijǫ
kl = −2δ
[k
i δ
l]
j .
Substituting the expressions (3.32) and (3.11) for the fermionic derivatives of super-
fields in the r.h.s. of (3.34), after some algebra we obtain an equation one of the irreducible
parts of which (∝ ǫijǫαβγδ) provides us with superfield generalization of Dirac equations
for the fermions of tensorial multiplet,
(γ˜aDaΨ
I
k)
δ =
1
2
(γ˜abW ri )
δdIrsF
s
ab +Υ
s
ijW
δjrdIrs +
1
2
W δri Φ
J(−gsJd
I
sr + 4dJsrg
Is) . (3.36)
The other irreducible parts of the above mentioned equation (symmetric in (αβ) and (ij))
are satisfied identically due to γcγ˜defγabγc = −4γ[aγ˜
defγb], which one can easily prove using
the gamma matrix algebra.
Now let us turn to the Bianchi identities (2.6). To this end we need the constraints
for the 5-form H5A which we assume to be
H5A =
1
4!
Ed ∧ Ec ∧ Eb ∧ Ea ∧ EαiHαi abcd A +
1
5!
Ee ∧Ed ∧ Ec ∧ Eb ∧ EaHabcde A (3.37)
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Then dim 7/2 and lower components of (2.6) are satisfied identically, 2 while its dim 4
component, after some algebra, can be presented in the form
0 = iǫijγ
d
αβ
(
Habcd r −
1
2
ǫabcdefF
ef sΦIdIrs −
i
2
ǫabcdef (W
ksγefΨIk)dIrs
)
−
−iγabcαβ(Υ
s
ijΦ
IdIrs − 2iW
s
(iΨ
I
j)dIrs) .
(3.38)
Clearly, the first and the second line of Eq. (3.38) belong to different irreducible represen-
tations of SO(1, 5) and thus vanish separately. Hence we have found the duality equation
deformed by fermionic contribution,
Habcd r −
1
2
ǫabcdefF
ef sΦIdIrs =
i
2
ǫabcdef (W
ksγefΨIk)dIrs (3.39)
and the superfield generalization of the equations for auxiliary scalar field of the SYM
multiplet, also involving the fermionic superfields,
Eij r := (Υ
s
ijΦ
I − 2iW s(iΨ
I
j))dIrs = 0 . (3.40)
The next-to leading component of this auxiliary superfield equation gives the fermionic
equation of motion. Indeed, after some algebra one finds that the symmetric in (ijk) part
of the equation DαkEij r = 0 is satisfied identically due to the first equation in (A.1), while
the remaining irreducible part, ǫjkDαkEij r = 0, reads
ΦIdIrs(γ
aDaW
s
i )α = −
1
12
(γabcW si )αH
−I
abcdIrs −
1
2
(γaW si )αDaΦ
IdIrs −
−
1
2
(γabΨIi )αF
s
abdIrs +
1
2
ΨIα iΦ
J (4gsIdJrs − g
s
JdIrs)−
−ΥsijΨ
I
α idIrs +
2i
3
ǫαβγδW
βj sW γuj W
δv
i d
I
rsdIuv . (3.41)
The same equation can be obtained from (3.18) by multiplying it by ΦIdIrs and using Eqs.
(3.40), (3.11) and (3.31) as well as the first equation in (A.1).
Dim 9/2 component of (2.6) gives the expression for the fermionic derivative of the
4th rank antisymmetric tensor superfield,
DαiHabcd r = 8iH
I
[abc(γd]W
s
i )αdIrs − 12iF
s
[ab(γcd]Ψ
I
i )αdIrs + 4iD[a(Φ
I(γbcd]W
s
i )α)dIrs +
+Hαi abcdAk
A
r , (3.42)
and the dim 5 component states that this tensorial superfield is a generalized field strength
D[aHbcde] r = −4F
s
[abH
I
cde]dIrs +
1
5
HabcdeAk
A
r . (3.43)
One can state that Eq. (3.42) completely determines the fermionic derivative of the
4th rank antisymmetric tensor superfield Habcd r only if we express Hαi abcdA in terms of
2Actually, the dim 7/2 component can be used to fix l = −1/6 if we start with the constraint (3.8) with
coefficient il for the first term, as it was discussed in the footnote 1.
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already known superfields. To do this, it is convenient to study the Bianchi identities for
the 5-form field strength. According to [17] they read
I6A := DH5A + cAIJH
I
3 ∧H
J
3 + c
r
A sF
s ∧H4r + . . . = 0 , (3.44)
where . . . denote the possible term which vanish when contracted with kAr . The consistency
condition for the Bianchi identity (3.44), ’identity for indentity’3
DI6A = 0 ⇔ DDH5A = −H5B ∧ F
r XrA
B (3.45)
implies that
XrA
B = cA
s
rk
B
s , cA
t
(s|dI |r)t = cAIJd
J
rs , cA
r
sgIr = −2cAIJg
J
s . (3.46)
With our constraints the first nontrivial component equation in (3.44) has dimension 9/2.
It can be solved by
Hαi abcd A = i(γabcdΨ
J
i )αΦ
IcAIJ =
i
2
ǫabcdef (γ
efΨJi )αΦ
IcAIJ . (3.47)
Then the next, dim 4 component of (3.44) produces a supersymmetric generalization of
the duality relation between 4 form potential and scalar,
Habcde A =
1
2
ǫabcdef
(
cAIJ
(
Φ[IDfΦJ ] − 2iΨiI γ˜fΨJi
)
− icA
r
[sdt]r IΦ
IW isγfW ti
)
. (3.48)
As we have already mentioned, (3.46) should be obeyed modulo terms which vanish
when contracted with kAr . So, if we consider constraints (3.37) contracted with k
A
r , their
consequence will contain the duality equation
kAr Habcde A =
1
2
ǫabcdef
((
Φ[IDfΦJ ] − 2iΨiI γ˜fΨJi
)
kAr cAIJ − ik
A
r cA
u
[sdt]u IΦ
IW isγfW ti
)
.
(3.49)
Notice that another SO(1, 6)×SU(2) irreducible part of the dim 4 component of (3.44)
(the one ∝ ǫijγαβ[a(. . .)bcd]) results in(
H+Jbcd +
i
4
W ksγbcdW
t
k d
J
st
)
cAIJΦ
I = 0 , (3.50)
which is obeyed identically due to the supersymmetrized anti-self duality equation (3.27).
To obtain the first order bosonic equations (duality and anti-self-duality conditions)
derived from the closure of the supersymmetry algebra in [17] (and, in their purely bosonic
limit, from the action in [20]), we have to identify the leading components of the antisym-
metric tensor superfield with field strengths, Υrij|θ=0 = Y
r
ij and Φ
I |θ=0 = 2φ
I , where the
only nontrivial coefficient appears.
The second order bosonic equations can be obtained from the (self)duality relations
and the purely bosonic higher dimensional components of the Bianchi identities. On the
3Actually the 7-form ’identity for identity’ J7A = 0 reduces to DI6A = 0 when the lower form Bianchi
identities are satisfied. See Appendix C for its complete form.
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other hand, they can be obtained from the next-to leading components of the superfield
fermionic equations. As far as the fermionic equations, in their turn, can be obtained by
acting on the duality equations by fermionic covariant derivatives, the coincidence of the
second order bosonic equations obtained in this two ways provides an additional check of
the consistency of our constraints or, in other words, of the equivalence of the superspace
constraints and the spacetime component equations of (1,0) superconformal theory of [17].
Actually it is a superspace counterpart of checking the closure of supersymmetry algebra
on the spacetime component equations, which was done in [17]. Below we perform a
bit simplified version of this consistency check, following mainly the bosonic superfield
contributions to the second order bosonic equations.
3.4 Second order bosonic equations and check of consistency of our superspace
description of the (1,0) superconformal theory
To begin the final check of consistency of our superspace description, let us discuss how
the fermionic equations can be obtained from the duality and anti-self-duality conditions.
3.4.1 Fermionic equations of motion from duality and anti-self-duality condi-
tions
The tensor multiplet fermionic equation provided by the leading component of the super-
field equation (3.36), which we denote by EδIi = 0, appears also as the next-to leading com-
ponent of the generalized anti–self–duality condition (3.27), which we denote by I+Iabc = 0.
Indeed, acting on this latter superfield equation by Dαi, after some algebra one finds that
the only nontrivial irreducible part of DαiI
+I
abc = 0 is γ˜
abc δαDαiI
+I
abc = 0, which coincides
with Eq. (3.36). The other irreducible parts of DαiI
+I
abc = 0 are satisfied identically: after
the use of Eq. (3.11) and of the Bianchi identity (3.32), which we denote by IIαiabc = 0,
one finds that DαiI
+I
abc = iγabcαβE
βI
i .
Similarly, the vector multiplet fermionic superfield equation (3.41), Eβi r = 0, can be
obtained from the duality equation (3.39), Ic1...c4 r = 0. This fact is expressed by the
following form of the 5-form Bianchi identity with all but one bosonic indices (3.42):
Iαi c1...c4 r = DαiIc1...c4 r +
1
2
ǫabc1...c4Iαi
ab sΦIdIsr −
i
2
ǫabc1...c4γ
ab
α
βEβi r = 0 . (3.51)
Here Iαi ab
s = 0 is the dim 5/2 component of the gauge field Bianchi identity, Eq. (3.12).
One can also check that no new equations appear when acting by fermionic covariant
derivative on the 5-form–scalar duality kAr Ic1...c5A = 0 (3.49) and using the dim 11/2
Bianchi identity
kAr Iαic1...c5A := k
A
r DαiHc1...c5A + . . . = 0 . (3.52)
To resume, we have shown that the fermionic superfield equations (3.41) and (3.36)
can be obtained (also) by acting by fermionic covariant derivatives on the duality and
anti-self-duality conditions. No additional restrictions on the physical fields, beyond the
equations of (1,0) superconformal theories of [17] are produced at this stage.
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3.4.2 Second order equation for 3-form (super)field strength
The second order equation for the 3-form field strength HIabc can be found calculating
the r.h.s. of the identity DcH
abcI = − 13!ǫ
abcdefDcH
I
def + 2DcH
abc+I with the use of the
generalized anti-self-duality equation (3.27) and the tensorial Bianchi identities (3.33). In
such a way one arrives at
EabI := DcH
abcI +
1
4
ǫabcdefFrcdF
s
efd
I
rs +
1
4!
ǫabcdefHcdef rg
rI + iDcW
siγabcW ti d
I
st = 0 .(3.53)
Furthermore, using (3.39) we can present this equation in the form
EabI := DcH
abcI +
1
4
ǫabcdefFrcdF
s
efd
I
rs −F
ab rΦJdJrsg
rI +
+iDcW
siγabcW ti d
I
st + iW
itγabΨJi g
s
Jd
I
st = 0 . (3.54)
The second order bosonic equations can be also obtained form the next-to leading com-
ponents of the superfield fermionic equations. The coincidence of the results of these two
calculations provides an additional check of the equivalence of our superspace constraints
and of the spacetime component formalism of [17]: at this stage some extra restrictions on
our fields, beyond the spacetime component equations for the fields of (1,0) superconformal
theory, could appear if the constraints were too strong.
Acting by fermionic covariant derivative on the fermionic equations (3.36), which we
denote by EδIi = 0, one finds that DαiE
βI
j =
i
4 E˜
abIγabα
β − i2E
Iδα
β − 2iδα
βEij rg
r I , where
Eij r = 0 is the auxiliary superfield equation (3.40), E
I = 0 is the scalar superfield equation
EI := ΦI −FrabF
ab sdIrs −
3
2
ΦJgrJΦ
KgsKd
I
rs +Υ
r
ijΥ
ij sdIrs +
+iDaW
siγaW ti d
I
st + iW
isΨJi (4g
t
Jd
I
st − g
ItdJst) = 0 , (3.55)
and E˜abI = 0 reads
E˜abI := DcH
abcI +
1
4
ǫabcdefFrcdF
s
efd
I
rs −
1
4!
ǫabcdefHcdef rg
rI − 2Fab rΦJdJrsg
rI +
+fermions = 0. (3.56)
For simplicity, from now on we will mainly follow the bosonic superfield contributions to
the second order bosonic (super)field equations.
On the first look, the tensorial equation (3.56), E˜abI = 0, differs from (3.53), EabI =
0, as far as the fourth term in the former is absent in the latter. However, a more
close look permits to notice also the difference in the sign in front of the third terms,
± 14!ǫ
abcdefHcdef rg
rI , and to appreciate that actually these equations coincide modulo the
duality equation (3.39), Iabcd r = 0. Resuming,
E˜abI = EabI −
1
12
ǫabcdefIcdef rg
rI . (3.57)
This relation between the forms of the second order equations obtained from the su-
perfield fermionic equation and directly from the selfduality condition has an interesting
consequence. As far as the superfield fermionic equation (3.36) itself can be obtained by
acting by the fermionic covariant derivatives on (3.27) (see sec. 3.4.1), we can state that
also the duality conditions (3.39) projected on grI , Icdef rg
rI = 0, can be obtained from
the generalized anti-self-duality superfield equation (3.27).
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3.4.3 Second order equation for the gauge (super)field strength
Similarly, from the duality equation (3.39) we find
Ebr := dIrsDa(Φ
IFab s) +
1
3!
ǫbcdefgFscdH
I
efgdIrs −
1
5!
ǫbcdefgHcdefg Ak
A
r +
+iDa(W
isγabΨJi dJrs) = 0 , (3.58)
and then, using (3.48),
Ebr = dIrsDa(Φ
IFab s) +
1
3!
ǫbcdefgFscdH
I
efgdIrs −
1
2
kAr cAIJΦ
[IDbΦJ ] +
+ikAr cAIJΨ
iI γ˜bΨJi +
i
2
kAr cA
u
[sdt]uIΦ
IW isγfW ti + iDa(W
isγabΨJi dJrs) = 0 . (3.59)
On the other hand, let us consider the equation DβjE
r
αi = 0 obtained by acting by
the fermionic covariant derivatives on the fermionic superfield equation of motion (3.18),
Erαi = 0. Using (3.11), (3.31) and (3.19) we find that the SU(2) tensorial part of this
equation, Dβ(jE
r
i)α = 0, is satisfied identically, while the SU(2) singlet part, ǫ
ijDβjE
r
αi = 0,
gives rise to the self-dual part of the bosonic Bianchi identity (3.13) (from Di(βE
r
α)i = 0)
and to
DaFrab +
1
2
DbΦ
IgrI +
i
2
W isγbcdW
t
k f
r
ts +
i
4!
γ˜αβb D
i
αD
j
βΥ
r
ij = 0 . (3.60)
Although formally this looks like (the superfield generalization of) the interacting gauge
field equation of motion it contains the term with auxiliary superfield Υrij . This reflects the
off–shell nature of the SYM part of our constraints. In the interacting system the other
constraints result in that Υrij must be a solution of the algebraic equation (3.40). However,
to use this equation, and thus to make Eq. (3.60) dynamical, we should multiply it by
ΦIdIrs. Then, using the Leibnitz rule to move the fermionic covariant derivatives in the
last term of this equation, as well as Eqs. (3.40), (3.11), (3.31), (3.12), (3.22) and (3.18),
after some algebraic manipulation we arrive at
0 = dIrsD
a(ΦIFrab) +
1
3!
ǫbcdefgF
cd rH− efg IdIrs − Φ
IDbΦ
Jgr[IdJ ]rs + fermions , (3.61)
Notice that the above mentioned transformations have resulted in appearance of the second
term ∝ ǫFrH− IdIrs, absent in (3.60), and in antisymmetrizing the indices of the product
of invariant tensors in the coefficient for the scalar current, grJdIrs 7→ g
r
[JdI]rs. Now, the
terms presented in (3.61) coincide with the ones in (3.59) because of the property gr[IdJ ]rs =
1
2k
A
s cAIJ (see (A.1)), and as far as, due to (3.27), H
efg I = H− efg I + fermions.
3.4.4 Scalar (super)field equation and 5-form duality condition
The second order equation for scalar superfield (3.55) has been obtained above form the
fermionic superfield equation of motion (3.36). On the other hand, let us consider the
duality equation (3.49), which we denote by Ic1...c5Ak
A
r = 0. Taking the covariant diver-
gence of its Hodge dual, 15!ǫ
bc1...c5Ic1...c5Ak
A
r , and using the pure bosonic part of the Bianchi
12
identities (3.44),
1
5!
ǫbc1...c5DbHc1...c5Ak
A
r =
1
3! · 3!
ǫbcdefgHIbcdH
J
efgk
A
r cAIJ +
1
2! · 4!
kAr c
r
A sǫ
abc1...c4FsabHc1...c4 r,
(3.62)
as well as Eqs. (3.39) and (3.27), we arrive at
0 =
1
2
kAr cAIJΦ
I
(
ΦJ − dJstF
s
abF
ab t
)
+ fermions . (3.63)
Notice that ǫbcdefgHIbcdH
J
efg = ǫ
bcdefgH
[I
bcdH
J ]
efg = fermions. This is the case due to
Eq. (3.27), which implies HIbcd = H
−I
bcd + fermions, and the identity ǫ
bcdefgH
−[I
bcdH
J ]−
efg =
−6H
−[I
bcdH
J ]−bcd ≡ 0.
Substituting (3.55) and following, for simplicity, only the contributions of the bosonic
superfields, one finds that (3.63) is equivalent to
0 = −
3
2
kAr cAIJΦ
JgrJΦ
KgsKd
I
rs +
1
2
kAr cAIJΥ
r
ijΥ
ij sdIrs + fermions .
Using the properties of the invariant tensors in (A.1) one can find that this is indeed
the case; namely, the first term in this equation vanishes identically, while the second
is expressed through the fermionic bilinears with the use of auxiliary superfield equation
(3.40).
Thus we have obtained the second order bosonic equations by acting by bosonic deriva-
tives on the duality conditions, and also, following mainly the bosonic superfield contribu-
tions, by acting by fermionic derivative on the fermionic superfield equations. The bosonic
equations obtained on these two ways are equivalent; no additional restrictions on phys-
ical fields appears. This procedure is a superfield counterpart of searching for closure of
supersymmetry algebra on the spacetime component equations performed in [17].
3.5 Summary
Thus we have performed the complete investigation of the Bianchi identities (2.4), (2.5),
(2.6), (3.44) with our superspace constraints (3.7), (3.8), (3.9), (3.37), (3.47), have studied
the consequences of this solution and found that our superspace constraints describe the
(1,0) superconformal theory of [17].
All the physical fields of this (1,0) superconformal theory appear as leading components
of the fermionic and bosonic main superfields,Wαri , Ψ
I
αi and Φ
I , Frab,H
I
abc,Habcd r,HabcdeA,
which enter the differential form representation of our constraints (3.7)–(3.37), (3.47)4. The
auxiliary field of the SYM multiplet enters as leading component in the auxiliary superfield
Υrij which appears as one of the irreducible parts of the fermionic derivative of the W
αr
i .
The complete solution of the Bianchi identities, which we have described above, gives us
the relations between main superfields, including the anti-self-duality and duality relations
4Actually, the meaning of the term ’main superfield’ in the superspace literature is usually more restric-
tive, but the wider treatment of it in this section cannot lead to any confusion.
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(3.27), (3.39) and (3.49), algebraic auxiliary superfield equation (3.40), as well as the
expressions for the covariant derivatives of the main superfields.
The next stage consisted in obtaining the consequence of our solution, which has been
done by studying the results of the action of fermionic covariant derivatives on the above
described relations between the main superfields and their fermionic derivatives. (Actually,
we did this for all the relations but the superfield generalization of pure bosonic tensorial
Bianchi identities which are dependent as we discuss in Appendix C). We have obtained
the superfield generalization of the fermionic equations of motion (3.41) and (3.36) by
acting on the duality and self duality relations by fermionic covariant derivatives. The
superfield generalization of the second order bosonic equations can be obtained by acting
by the bosonic derivative on the duality and anti-self-duality equations and by acting by
the fermionic covariant derivatives on the fermionic superfield equations. We have shown
(sometimes for simplicity following the bosonic superfield contributions on one of two ways)
that the purely bosonic equations obtained on these two ways coincide. This final check
can be considered as a superfield counterpart of the closure of supersymmetry algebra on
the equations.
To resume, our superspace constraints on the field strengths of the tensorial hierarchy
(2.1)–(2.6) restrict the field content of the superfields to the fields of the (1,0) supercon-
formal theory of [17], produce exactly the same equations of motion for the physical fields
as were obtained from the closure of (1,0) supersymmetry algebra in [17], do not produce
other restrictions on the physical fields of the (1,0) superconformal theory and, hence, are
equivalent to the spacetime component equations of motion of this found in [17].
4. Conclusions
Thus we have shown that all the dynamical equations for the bosonic fields of the 6D (1,0)
superconformal theories of [17] can be obtained from the superspace constraints (3.7),
(3.8), (3.9) and (3.37). Instructively, these dynamical equations were obtained in the form
of superfield duality and anti-self-duality conditions (3.27), (3.39) and (3.49).
We have shown that the superfield generalization of the fermionic equations can be
obtained from these first order duality equations by acting by the fermionic covariant
derivatives, while a suitable action by the bosonic covariant derivative produces the (su-
perfield generalization of the) second order bosonic field equations. Following mainly the
bosonic superfield contributions, we have also obtained the above mentioned second order
bosonic equations by acting by fermionic derivatives on the fermionic superfield equations.
This has been an additional consistency check, designed to convince the reader that our
superspace constraints do not impose any additional condition on the fields of the (1,0)
superconformal theory, but only the spacetime field equations of [17], has confirmed that
our superfield formalism is equivalent to the spacetime component description of the 6D
(1,0) superconformal theory developed in [17].
The superspace realization of the tensorial hierarchy of [17] developed in this paper
clarifies the structure and provides a new look on the (1,0) superconformal theory of [17]. It
can be useful in the search [22] for the supersymmetric generalization of the purely bosonic
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action of [20] and hopefully, can provide an insight in the quest for a hypothetical (2,0)
superconformal theory related to multiple M5–brane system. Probably to this end it will
be useful to understand better the possible relation of our constraints with the 6d twistor
approach of [23, 24].
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A. Algebraic constraints on the constant tensors
The consistency conditions for the Bianchi identities of the tensorial hierarchy (2.4)–(2.6)
require the tensors fst
r, dIrs, g
Ir, kAr to obey
dI r(ud
I
vs) = 0 ,(
dJr(u d
I
v)s − d
J
uv d
I
rs + dK rsd
K
uv η
IJ
)
gsJ = fr(u
sdIv)s ,
3f[pq
ufr]u
s − gsI d
I
u[pfqr]
u = 0 ,
Xrs
t ≡ dIrs g
t
I − frs
t = −kAr c
t
A s
Xr IJ ≡ 4g
s
[IdJ ] rs = 2 k
A
r cAIJ
frs
tgrI − d
J
rs g
t
Jg
r
I = 0 ,
grKg
s
[IdJ ]sr = 0 ,
grIg
Is = 0 ,
kAr g
Ir = 0 . (A.1)
Notice also the relations which are valued at least when contracted with kAr matrix
XsA
B = cA
t
sk
B
t ,
cA
t
(s|dI |r)t = cAIJd
J
rs ,
cA
t
sg
s
I = −2cAIJg
Jt . (A.2)
B. Some useful identities for 6d gamma matrices
We use the metric of mostly minus signature ηab = diag(+,−,−,−,−,−). The 4 × 4
matrices γaαβ and γ˜
aγδ obey
γaαβ = −γ
a
βα =
1
2
ǫαβγδγ˜
aγδ , (γ(aγ˜b))α
β = ηabδα
β ,
γaαβ γ˜
γδ
a = −4δ[α
γδβ]
δ , γaαβγaγδ = −2ǫαβγδ , (B.1)
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tr(γaγ˜
b) = 4δba , tr(γcdγ
ab) = −8δa[cδ
b
d] ,
tr(γabcγ˜def ) = −24δ
a
[dδ
b
eδ
c
f ] − 4ǫ
abc
def , (B.2)
δ[γα δ
δ]
β = −
1
4
γaαβ γ˜
γδ
a , δ
(γ
α δ
δ)
β = −
1
48
γabcαβ γ˜
γδ
abc ,
γabα
βγabγ
δ = −8δα
δδγ
β + 2δα
βδγ
δ , (B.3)
γabcdefα
β = −ǫabcdef δα
β ,
γabcdeαβ = −ǫ
abcdefγf αβ , γ˜
abcdeαβ = ǫabcdef γ˜αβf ,
γabcdαβ =
1
2
ǫabcdefγef αβ , γ˜
abcdαβ = −
1
2
ǫabcdef γ˜αβef .
γabcαβ = γ
abc
(αβ) = +
1
3!
ǫabcdefγdef αβ ,
γ˜abcαβ = γ˜abc(αβ) = −
1
3!
ǫabcdef γ˜αβdef (B.4)
γaαβγabc γδ = 2ǫαβγκγbc δ
κ − 2γ[b|αβγ|c]γδ ,
γaαβγabcd γ
δ = 2ǫαβγκγ˜
κδ
bcd − 3γ[b|αβγ|cd]γ
δ . (B.5)
C. On identities for identities and dependence of Bianchi identities of the
tensorial hierarchy in D=6 (1,0) superspace
Let us discuss the interrelations between different components of the Bianchi identities
(BIs). In supergravity the most known of such interdependencies is described by the
Dragon theorem [25]. However, a dependence of higher dimensional components of the
differential form BIs on the lower dimensional ones is more universal. A convenient tool
for establishing Dragon-like theorems is provided by the so–called identities for identities
(Ids for Ids) [26] which were used intensively already in 80th (see e.g. [27]). In our case
these are the consistency conditions
Jr4 := DI
r
3 + g
r
II
I
4 = 0 , (C.1)
JI5 := DI
I
4 + 2d
I
stF
s ∧ It3 + g
IrI5r = 0 , (C.2)
J6r := DI5r − 2I
I
4 ∧ F
sdIsr − 2H
I
3 ∧ I
s
3dIsr + k
A
r I6A = 0 , (C.3)
kAr J7A := k
A
r DI6A + k
A
r c
u
A s I
s
3 ∧H4u − 2k
A
r cAIJH
I
3 ∧ I
J
4 + k
A
r c
u
A sF
s ∧ I5u = 0 (C.4)
for the BIs (2.4), (2.5), (2.6) and (3.44) which we have denoted by
I
Λq
q := (I
r
3 , I
I
4 , I5r, k
A
r I6A) = 0 . (C.5)
The cancelations of the contributions which are not proportional to I
Λq
q in the r.h.s.s of
(C.1)–(C.4) occur due to the properties (A.1) of the constant tensor. Actually the relations
(A.1) can be obtained by requiring this cancelation.
With our constraints a number of lower dimensional components of the BIs are satisfied
due to the algebraic structure of the superfield strengths. Omitting these, we find the
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following decomposition of the superspace Bianchi identities
Ir3 =
1
2
Eb ∧Eαi ∧ EβjIrαi βj b +
1
2
Ec ∧ Eb ∧ EαiIrαi bc +
1
3!
Ec ∧ Eb ∧EaIrabc , (C.6)
II4 =
1
3!
Ec ∧ Eαi ∧ Eβj ∧ EγkIIαi βj γk c +
1
4
Ec ∧ Eb ∧ Eαi ∧ EβjIIαi βj bc +
+
1
3!
Ec ∧ Eb ∧Ea ∧EαiIIαi abc +
1
4!
Ed ∧Ec ∧Eb ∧ EaIIabcd , (C.7)
I5r =
1
2 · 3!
Ec ∧ Eb ∧ Ea ∧ Eαi ∧ EβjIαi βj abc r +
1
4!
Ed ∧Ec ∧Eb ∧ Ea ∧ EαiIαi abcd r +
+
1
5!
Ee ∧ Ed ∧ Ec ∧ Eb ∧ EaIabcde r , (C.8)
kAr I6A =
1
2 · 4!
Ed ∧ Ec ∧ Eb ∧ Ea ∧ Eαi ∧ EβjkAr Iαi βj abcdA +
+
1
5!
Ed ∧ Ec ∧ Eb ∧ Ea ∧ EαikAr Iαi abcdeA +
+
1
6!
Ef ∧Ee ∧ Ed ∧Ec ∧ Eb ∧ EakAr Iabcdef A . (C.9)
Generically, the first nontrivial component in the q-form BI I
Λq
q has dimension q − 1,
i.e. carries all–but–two bosonic indices. The only exception is the nontrivial identity
IIαi βj γk c = 0 in (C.7) which results in identification Ψ
I
i = −i/2DαiΦ.
Substituting (C.6)–(C.9) into the Ids for Ids (C.1)–(C.4) one can study the interde-
pendence of different components of different BIs and establish some Dragon–like theorems
for the tensorial hierarchies in 6D superspace. We will not perform here such a complete
study, but just mention a few particular results.
• For instance, one can establish that the SU(2) tensorial part of the dim 4 component
of the BI (2.6) for the 4-form superfield strength, Iα(i βj) abc r = 0, is dependent
on the lower dimensional BIs, and that the independent parts of the SU(2) singlet
ǫijIαi βj abc r = 0, are the duality equation (3.39), Iabcd r ≡ I[abcd] r = 0, and the
auxiliary superfield equation (3.40), Iij r ≡ I(ij) r = 0:
Iαi βj abc r = −2iǫijγ
d
αβIabcd r − 2iǫijγabc αβIij r . (C.10)
• The independent parts of next-to-higher dimensional components of the BIs, the ones
with all–but–one bosonic indices, are defined by nontrivial solutions of the equation
γaαβǫij I˜γk a,b1...bq−2
Λq + cyclic(αi , βj γk) = 0 , (C.11)
where
I˜
Λq
γk a,b1...bq−2
=
(
Irγk ab, I
I
γk ab1b2
, I˜γk a,b1b2b3 r, I˜γk a,b1b2b3b4 Ak
A
r
)
, (C.12)
I˜γk a,b1b2b3 r = Iγk ab1b2b3 r+ ∝ ηa[b1Φ
IIsγk |b2b3]dIsr , (C.13)
I˜γk a,b1b2b3b4 Ak
A
r = Iγk ab1b2b3b4 Ak
A
r + ∝ k
A
r cAIJΦ
Iηa[b1I
J
γk |b2b3b4]
. (C.14)
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It is easy to see that Eq. (C.11) is solved by I˜γk a,b1...bq−2
Λq ∝ γaγδI
δ
k b1...bq−2
Λq . Hence
the independent part of the next-to-higher dimensional components of the BIs are
given by their gamma–traces,
Iβk b1...bq−2
Λq = γ˜aβγIγk a,b1...bq−2
Λq = 0 . (C.15)
• It is easy to check that the highest dimensional components of the differential form
BIs, the ones with all bosonic indices, Ib1...bq
Λq =
(
Irb1...b3 , I
I
b1...b4
, Ib1...b5 r, Ib1...b6 Ak
A
r
)
are dependent. They are satisfied identically due to the lower dimensional BIs (and
their derivatives) and thus do not require a separate study of their consequences.
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